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Computer Program Performs Rectangular Fitting Stress Analysis 
A computer program has been designed to simu-
late specific bulkhead fittings by subjecting the desired 
geometry configuration to a membrane force, an 
external force, an external moment, an internal tank 
pressure, or any combination of the above. Forces and 
moments resulting from the above loads are con-. 
sidered as well as forces and moments imposed by 
geometry deformations. 
This program generates a general model of bulk-
head fittings for the Saturn Boosters. The fitting is 
free-bodied at each point of discontinuity and is com-
posed of the following segments: (I) the booster 
bulkhead on which the fitting is welded, (2) outer 
annular ring or interstep between the bulkhead and 
the thickest part of the fitting, (3) inner annular 
ring, (4) ring boss which serves as a rigid mount for 
line flanges, and (5) an internal or external cylinder 
bolted to the ring. 
The theory of strain compatibility is utilized in writ-
ing the discontinuity equations, which represent rela-
tions between deflections and rotations of adjacent 
components of the fitting. The solutions to these 
equations are found by P. D. Crout's elimination 
method for solutions of linear simultaneous equa-
tions. The solutions are used to compute stresses and
margins of safety for various components of the fit-
ting. 
Notes: 
I. The program is written in Fortran II language for 
the IBM 7094 computer. 
2. The program should have wide uses in the aero-
space industry and other industries engaged in the 
manufacture of tanks, and other similar equip-
ment, where bulkhead fittings are present. 
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